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Heterocaryosis in DNA-induced inoritol-independent hyphoe of N. crassa 
Abstract 
Heterocaryosis in DNA-induced inoritol-independent hyphoe 
This research note is available in Fungal Genetics Reports: https://newprairiepress.org/fgr/vol22/iss1/11 
One mutant  seemed particularly  interesting because its rote of RNA synthesis declined rapidly  in cultwes  shifted  to 37’  Coffer
4 hours of conidial incubation at  20’  C. Within l/2 hour after the shift, the rate of RNA synthesis fell to 60% of’the  prerhift
rate. The rote of protein synthesis in the mutant increased immediately after  the shift to 37’  C, but also decreased after longer
incubation  (I+ 37O  C. When conidio of the mutant were incubated directly at 37’  C or only incubated at 20’  C for I  hour before
the shift  to 37’ C, there was no apparent inhibition of either RNA or protein synthesis ot 37’  C. When 16-20 hour cultures of
the mutant  were shifted from 20’ C to 37’  C, CI  more rapid inhibition of RNA synthesis than protein synthesis was clgclin  observed.
It seemed  that the (t) lesion in this mutant affected  RNA synthesis initially, but hod no effect on  freshly incubated conidia.  The
work of Bhogwat  and  Mohodevon  (1970 Mol. Gen. Genet.  109: 142) and  Mirker  (1974 J. Bocteriol. 117: 196) suggested that
early  conidial proteins might be tmnrloted  off prepackaged messenger RNA (mRNA), making mRNA  synthesis  dispensable early in
conidiol  germination. Since the inhibition of RNA synthesis wets  never complete, it seemed possible  that  the mutant was defec-
tive in the transcription or processing of CI single  RNA species, mRNA.
The synthesis of tronrlatoble  mRNA  at 37’  C was monitored in two ways: by the orsoy of inducible enzyme activity, and  by
the sedimentation analysis  of newly mode mRNA.  Turner, Sorroli,  and  Motchett  (1970 J. Bocteriol. 103: 364) hod demonstrated
that the induction of the tryptophan  degradation  enzyme kynureninore  probably occurred at  the t;anrcriptioml  level, and  that it
could be monitored by the excretion of onthranilic  acid into liquid media. Our (t) mutant, rip-l, showed o  more rapid induc-
tion of cmthronilic  acid excretion at 37’  C than cl+  ZOO  C, nearly identical  to the induction kinetics of its progenitor strain. This
suggested that  neither the synthesis nor the translation of new mRNA  was appreciably impaired at the restrictive temperature.
This  idea was supported by the sedimentation onalyris  of RNA ot 37’  C. Cultures were shifted to 37’  C after vclrious  periods
of growth at 20’ C, and  labeled RNA procurrorr  were added ot the time of the shift. Cell extracts were either centrifuged in
sucrose grodientr  containing CI  high concentration of magnerium  to case  the dissociation of ribosomer  into subunits, or were rub-
jetted  to phenol extraction IO  that  purified RNA could be centrifuged in sucrrxe  gradients. Both kinds of preparations  indicated
that  the mutant  mode obnormolly  low levels of 2% riboromal RNA; which is part of the large ribocomol subunit, at the restrictive
temperature. Figure I shows the profiler of labeled RNA mode during  the first 2 hours of conidial incubation at 37“ C by the inl-
parent  and  rip-l (the mutant). The former wets  grown in the presence-of
14C-uracil(100pCi/50  ml, 60 mCi/mM),  and the latter  in the presence
of 3H-odenine  (5OO$i/50  ml, I7  Ci/mM).  Cell lyrates  were combin-
ed, and phenol-extracted and  centrifuged together. The ratio of lobel-
ed 25s to 17s RNA was 1 .3 for the progenitor strain, and only about 0.4
for strain  rip-l. A similar, though less revere, deficiency of 25s RNA-
made ot 370  C was observed in RNA extracted from strain rip-l after  o-
shift to  37O  C. It may be noted that label incorporation  by whole cells
during the first 2 hours of incubation at 370  C was originally thoughtto
be normal, because there was an increase in the conversion of 14C-uro-
cil into a form insoluble in 5% trichloroocetic  acid.  It is possible that
RNA degradation fragments account  for this  discrepancy between the
labeled RNA seen  in whole cells and that observed in cell extracts.
Warner and  Udem (1972 J. Mol. Biol. 65: 243) hove characterized
the processing of riboromal RNA in yeast. There ore  many rtepr  in
which the loss of function of a protein could interfere with the produc-
tion of irolatable  25s RNA. These include transcription, cleovoge,
methylation,  transport, and  riborome assembly. The identification of
rRNA  precurrorr  in mutant rip-l would  aid greatly  in pinpointing the-
defective procersing  stage.  No precursors were obvious in sucrose
gradients  of extracted RNA of the mutant. However, labeling period
were sufficiently long that  rapidly degraded precurrorr  would not have
been seen. Clearly, much work remains  to be done on the molecular
characterization  of mutant  rip-l.-
The genetic chorocterizotion  of this  mutant is also incomplete. The
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(t) defect was recessive in nutritionolly forced heterokaryons,  ~1s  judg-
ed by the ability  to grow at 37O  C. It regregoted as  CI  single gene mu-
tation in +&rods.  Tetrad analysis also indicated  that  the rip-l mutw
tion  wm  distant  from any centromere.  The location of rip-lnnot  yet
Figure I. Sedimentation profiles of RNA extracted
from conidio after 2 hours of incubation at 37’  C.
Newly mode RNA wets  labeled with 14C-urocil  in
the progenitor  strain  inl c1  (--.--)  and 3H-odenine
in the mutant  I+,&  rFi(-X-).-
known, but crosses have failed to show linkage to the following genes: al-2 (IR),
inl  (VR),  lyr-1 (VC), ylo-I (VIL),  and  met-7 (VIIR).
<. (IL), q-5  (IIR),  ad-2 (IIIR),  ~01-4  (IVR),
Mutant rip-l has  been deposited in the Fungal  Genetics Stock Center collection and  is available for studier on riborome pro--
cerring  i n  Neurorpora.  - - - This  work was done O+  the Vniverrity  of Washington, under the guidance of David R. Stadler.  --
current address: Deportment of Physiological Chemistry, Univerrity  of Wisconsin, Madison, Wisconsin 53706.
Szob;,  G .  and  M.  Schobl ik .  Heterocoryoris  in DNA- Genetic changer in N.crarsa  mutants  induced by exogenour  wild-
induced inositol-independent  hyphoe  of N.crosso. type DNA were reporteFbbySzab6,  Mirhro  and  Tatum et the 16th An-- - nuol  Meeting on  Microbial Transformation (I972  Wind River Ranch,
Ester Pork,  tolorodo)  and by Mishro, Szabi  and  Totum (1973 In N/u
and Segal (Edr.) The role of RNA in reproduction and developient.
North Holland Pub. Co., Amsterdam.) In there experiments an inl ,Q  dzble  mutant (RZ5C!&5-1010)  was used  as  the DNA recip-
ient strain because of the exceedingly low reversion frequenciesof  +hGe mutations. Mirhro  and Totum (1973 Proc.  Not. Acod.  Sci
USA 70: 3875) have subsequently reported that, while the transformed  strains were stable for their DNA-induced characters  during
vegetative propagation of the organism, some  of the inoritol-independent revertants  did not  transfer  the i”l+  character to  their rex-
uol  progeny in the expected Mendeli””  ratios. This war not thought to be due to heterocaryosis  becauseTo  inl-  fragments were
found in transformed mycelia  which hod been fragmented in CI  blender.
We determined the DNA content of fragments similar  to those studied above  and  found that they contained o quantity of DNA
equivalent  to 1000 nuclei. It would therefore be expected that  the transformed mycelio  would be heterocaryotic.  We have re-
investigated this  problem, using  o different method of blending, and find that  all  of our transformed strains ccl” be show” to be
heterocoryotic, eve”  after repeated transfers on  minimal medium.
We isolated inoritol-independent strains  arising after treatment with wild-type DNA and revertants  appearing on  control plater.
Idatim  of there strains  was carried out  on Vogel’s minimal medium supplemented with inositol. The colonies were  tested  for their
ability to grow on minimal  medium without inositol and  the” were  transferred, in parallel, on  minimal medium with and without
inoritol  five times in rucceaion. After the fifth passage, entire colonies  were picked up as  a whale and myceliol  fragments were
prepared from the two revertant  classes by treating them in Q  Waring  blendor  at 24,000 rpm  for 30 rec. The suspending fluid co”-
rirted  of 0.03 M phosphate buffer containing 0.2 M sucrose.  The resulting suspensions of hyphol fragments were diluted and clli-
qwts  were plated  on  minimal agar  plofer  with and without inoritol  supplement. Table  I  shows  the “umber of colonies  obtained from
suspensionsof the spontaneous and  the DNA-induced revertonts,  depending upon the presence or absence  of inositol  in the medium.
The spontaneous revertants,  with the exception of strains  “umber 2, did not give rise to inoritol-dependent  fragments, whereas the
DNA-induced revert(mtr  oil produced many more colonies on inositol-containing  medium than they did on  vnsupplemented  minimal
medium.
I” order to estimate the proportion of inl’  to inl-  nuclei in the DNA-treated revertant  mycelia,  crosses  were  performed between
there strain5  and the inl-  strain 896Ol-5-s. ThF”umber  of inoritol-requiring  and -independent progeny were determined by co”-
dom spore  analyrir.  Able  2 show  the results obtained with DNA-induced revertant  strain “umber 6. We conclude that this  stroi”
carried o large  “umber of i”l-  nuclei at  the time of its isolation. The proportion of inl-  nuclei opporently  decreased  during the
five consecutive  parroger  z  unrupplemented  minimal  medium. About 1% of inI+  “u&i were  present after  the fifth transfer.
Table 1. Growth of hyphol fragments on  mi”imol  medium I in&to1

















‘asraged  on  minimal
























(l’JOpg/ml).  Colonies were mounted after  incubation for 3-4 days
ot  27’ C .
Table 2. Ancllyrir  of random orcarporer  from  crosser of
DNA-induced revertant  No. 6 x 89601-5-5A
(inl-).
Parroged on Porroged  on minimal
minimal medium medium + inositol
No. of No. of progeny No. of progeny
transfers ino5 inns+  inns+ inor- inor+  inor+
% %
0. _- __ __ 360 30 7 . 6
I. 2200 1100 3 3 . 3 8370 630 7 . 0
2. 22335 12830 3 6 . 5 4500 700 6 . 0
3 . 610 490 4 4 . 4 1084 49 4 . 4
4. __ __ __ 27pO 90 2 . 1
5. 430 370 4 6 . 2 386 4 I . 0
Crosses were performed on Wertergoord  and Mitchell’s ryn-
thetic  crossing medium. The -heat  activated arcorporet
were  ploted  on minimal medium containing rorbore  iiwxi-
toI (lOO/Jg/mI).
We conclude that  the inositol-independent  strains  obtained by DNA treatment are heterocoryotic. This heterocaryorir  could
accov”+  for the genetic results of Mirhro  and Totum. The fact that we fragmented the mycelia  into smaller piecer than did Mishra
ond Tatum  probably explains why we detected heterocaryoris  and they did not. - - - Institute of Biology, Medico1  University,
H4012  Debrece”,  Hungory.
Rae,  E. and A. G. DeBurk. A mutclnt  of Neurorpora deficient
in the general (Pm G)  amino acid tronrport system.
Studier from ~1  “umber of laborotorier,  including our own,
have led to  the view that three major, overlapping amino
acid transport systems exist in Neurorpora. All three systems
hove bee” established on  the bosir  of kinetic competition ““ol-
yrir  (Poll 1969 Biochim. Biophyr. Act”  173: 113).  However, only two systems, the neutral  transport system (Pm N, &, system  I,
etc.) and the boric  transport ryrtem (Pm B, bgt,  &, etc.) have bee” established on genetic grounds by the isolation of corre-
g”di”g  muiontr.  Representative mutants have bee” iro=d  in this  laboratory and their transport characterized in conidia  (Wolfin-
borger  and  DeBvrk  1971 Arch.  Biochem.  Biophys. 144:  503) and early stages of conidiol  development (Tirdale  and De&k  1970 J.
Bocteriol.  104: 689). Both the “e&c,1  (Pm N) and basic  (Pm B) mutants still  retain considerable residual tronrport in the early  de-
velotmx”tal  stages. This residual tronrport in such  mutants can be accounted for by on  overlopping  system referred to CII  the general
